Carotenoid-dependent oligomerization of the major chlorophyll a/b light harvesting complex of photosystem II of plants.
Under many environmental conditions, plants are exposed to levels of sunlight in excess of those required for photosynthesis. Then, a regulated increase in the rate of nonradiative dissipation of excess excitation energy in the thylakoid membrane correlates with the conversion of the carotenoid violaxanthin into zeaxanthin and provides protection from the damaging effects of excessive irradiation. The hypothesis that these carotenoids specifically control the oligomerization of the light harvesting complexes of photosystem II was tested by investigating the effects of violaxanthin and zeaxanthin on the behavior of the major complex, LHCIIb, on sucrose gradients; it was found that zeaxanthin stimulated the formation of LHCIIb aggregates with reduced chlorophyll fluorescence yield whereas violaxanthin caused the inhibition of such aggregation and an elevation of fluorescence. Measurements of 77 K fluorescence indicated that zeaxanthin was not exerting an additional direct quenching of chlorophyll fluorescence. These effects can explain the physiological control of the light harvesting system by the xanthophyll cycle.